4WD Robot Kit Instruction Manual 


1. INTRODUCTION 


Bluetooth multifunctional car is a MCU learning and application development system 
with Arduino single chip atmega-328 as the core. It has the functions of line tracking, 
obstacle avoidance, infrared remote control. This can be expanded by adding external 
sensors and modules for more functionality. 


2. PARAMETERS 


1, motor parameters: voltage range: 6-9V, reduction ratio of 48: 1 ratio 
2, motor control uses L298N drive module, real isolation with MCU. 


3, three groups of line tracking module, detection of black and white line, higher 
precision, but also can be used with controlling anti drop. 

4, infrared remote control module, make intelligent vehicle control system. 

5, ultrasonic module for car obstacle avoidance system. 

6, I2C1602 Liquid crystal display makes primary man-machine interface. 

7, can access the external voltage of 7-12V, can carry a variety of sensor modules, 
according to your imagination to achieve various functions. 


3. EXPERIMENTAL CURRICULAR INTRODUCTION 


I2C-LCD1602 LCD test 

Tracking module adjusting test 
Ultrasonic module test 

Servo control routine 

Infrared remote control test-LCD display 
L298N motor driver board test 

Tracking intelligent car 


Ultrasonic collosion avoidance intelligent car 
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Infrared remote control of intellegent car 
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„ Four in one (search, obstacle avoidance, infrared remote, Bluetooth remote control) kit. 


4. LIST 


4xGear motor 

4xHigh quality tyre 

4xThe motor retainer 

Ix100 * 213 * 5 mm organic glass plate 
Ix100 * 213 * 5 mm organic glass plate 

1x L298N motor driver board 

IxThe ARDUINO UNO328 panel 

The ARDUINO sensor extension boards V5 
1x holder 


. Ixservo 
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. IxThe ultrasonic module 
. The I2C - LCD1602 LCD 
. Three groups of tracking module 
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. The infrared receiving sensor 
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. MCU remote control 

. Ix18650 battery box 

. 18650 2 cell batteries 

. Ix18650 charger 

. 30xThe dupont line 

„1 meters long USB line 1 
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. The copper column 6x35 mm, 3x 20 mm, 6x6 mm 


22. 3 MM screw and nut several pieces 


5. HARDWARE INSTALLATION 
1. MOTOR INSTALLATON 


After installing the motor, the motor can be fixed into the plate. 


Here we fixed the motor, nextwe are goingtofix the motor drive board. 
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First fix up two screws with nuts that match onto the plate for mounting the the motor drive board. 
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Connect the motor cable, Circuit diagram: 


Left wheel Negative Positive right wheel 


The left front and rear wheel as a group, the right front and rear wheel as a group. 


Fix on the long copper column: 


Install the tracking module under the chassis front and fixed it by a screw 
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Plug the DuPont line in order and led to the top through hole 


The I2C interface of LCD1602 LCD, fix it with short copper column: 


The I2C interface of LCD1602 LCD, and the Arduino board, the battery box are both fixed on the 
yellow board. 


Next, we begin assembling the holder, and the ultrasonic module: 


We will use the servo, holder set, and untrasonic module: 


After finished above, sway the servo from side to side, let the servo face in the front in 90 degree. 
Install the copper column and fix up the middle screw. 


Then, insert the Arduino compatible board,fix the servo motor holder on the head of smart car. 
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Lead the cables to the top connect the power wire 


Three lines as a group.don’t mess. 


Signal wire 


We finish assembling the vehicle bottom, and now let’s start testing the module 


6. The Use of Arduino MCU Board 


1. Introduction of Arduino 


MADE © 


TN ITALY e) C NI mt G ' ie En 
5 t OE t 
ER vlies ve 


mm 
PR 


Rxeme ARDUINO 
{ | ) te nt 
Áo odds bod vd 6 (u) 5 Aa esn a à 
ig pn 


mi 


head 


Arduino derives from an open source hardware platform project in Italy, the platform 
includes a I/O function with a simple circuit board and a set of application software 
development environment. Arduino can be used to develop interactive products, such 
as it can read a large number of switch and the sensor signal, and can control the 
lights, motors and other every kind of physical device; Arduino can also develop a 
peripheral device connected to the PC, can at run time with the PC software for 
communication. Arduino hardware circuit can be welded together, also can buy 
already assembled module, and program development environment software from the 
Internet can be free to download and use. 
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Let us see how the Arduino team define it: 


Arduino is an open source electronic prototyping platform, have a flexible, easy to use 
hardware and software. Arduino is designed for designers, arts and crafts, amateur, 
and interactive device for the development of interactive or development environment 
for people with interest. 


Arduino can receive input signals from various sensors to detect the running 
environment, and through the control of the light source, electric and other drive to 
influence the surrounding environment. Microcontroller programming using Arduino 
programming language board (based on Wiring) and the Arduino development 
environment (based on Processing). Arduino can run independently, can also be run 
with computer software (e.g., Flash, Processing, MaxMSP) for communication. 


Arduino hardware circuit board can be welded and assembled, can also purchase has 
been assembled. The software is available from the Arduino web site for free 
download. You can obtain hardware reference design (CAD file) according to the 
open source license to, and the freedom to modify to suit your needs. 


The definition of Arduino is still a little fuzzy, this is where the advantages of 
Arduino. Arduino is the glue people to connect various tasks. To give the Arduino a 
most accurate definition, it is best to use some examples to describe. 


You want to be Coffee for HERSHEY"'S, Coffee pot issued a “squeak” sound to 
remind you?You want to be a new mailbox mail, phone alerts to notify you? Want a 
shiny toy? Want a distribution function of speech and drinks professor X steam punk 
style wheelchair? Want a press can be tested buzzer? Want to be your son made a 
“warrior” the Milky Way arm cannon?Want to make a heart rate monitor, each bike 
records stored in the memory card? Thought made a drawing on the ground, can ride 
in the snow in the robot? 


Arduino can achieve all of these. 


Don't understand to electronic products or micro controller of the people, this sounds 
very cool, very interesting, and will want to join the club. This is the children wanted 
to make things, you can even put them in the process of high school knowledge. 
These projects have in a science fiction story, these small devices in the log. The 
common ground is the fantasy, is some dream of things. But now, these ideas are 
really implemented, timely you not an engineer, but also can be made. 


This is a big deal, because the engineers often as other engineers to design the 
development platform, and not for the artist, weirdo, or to share an idea and simply 
connect the things children. The Arduino team is not composed of "hardcore" 
electronic engineer, but by the designer, teacher, artist, and all “hippie” 1 know 
composition (hippie is a compliment here I hope I didn't offend them). Arduino's main 
base in Italy, every year I will see the articles about the Italians trying to find "Google 
belongs to me”, in fact they already have, that is Arduino, but they have not yet 
realized this point. 


Have a look the instance of Arduino project, you will find the makers for these 
electronic products “is what” more interested in, rather than making method. These 
Arduino fancier often said Arduino is not taught in basic electronics, “bah, this is what 
the electronic products really ah," they say, “too easy!" Yes, indeed. If you are an 
artist or designer, without the use of a Arduino case, want flashing light-emitting 
diodes, or motor rotation, so I wish you good luck. Of course, if you are willing to 
spend money and take your heavy electronics technology teaching materials to a 
show, this is not a bad idea. But for other people there, they just want to use the light 
emitting two tubes to decorate the burning man festival clothing. 


For some traditional microcontroller Arduino community is how to treat this problem, 
I think the best example is AVR Freaks, the official website focused on AVR 
processor (also used for Arduino). Would you like to AVR Freaks the community 
would love Arduino, because Arduino can be AVR micro controller to the masses. 
However, many people do not like the site all the weird stuff these non engineers and 
manufacturing, as these will destroy their hierarchy. T most love quote (I hope this 
sentence on a T-shirt). 


“Arduino programming language, the child can understand, use once and addiction” -- 
ArnoldB, AVRfreaks website 


In fact, the wrong attitude is to promote Arduino fans to create your own community, 
help Arduino build a swallow anything and everything, but not superior community. 


Arduino is a simple, but not too simple. It is around these ideas to establish, in which 
students use Arduino to realize the purpose of: receiving the sensor signal, get some 
code, and then use these signals and code. Perhaps even can't write code, they cut and 
paste the code after the beginning of. Arduino is the thermal binder, rather than 
precise welding. Therefore no one will be cut off a hand, also won't have laboratory 
burned. While the Arduino team member professor of Arts and crafts workers and 
designers how to use. Every day, Arduino in the study, Professor, the establishment 
and continuous improvement and code sharing project. These arts and crafts workers 
and designers are on the Macs system using Processing language and modify. (the 
Processing is Arduino's brother) 


Said here, Arduino is like a warm, no boundaries, assembly of strong art atmosphere. 
This is the Arduino become a “do it yourself" why successful model? Not only that, 
we have to find more specific information. 


Library -- a simple task, complex task easily. 


Package library was widely used to perform complex tasks, such as writing the SD 
memory card, write the LCD driver, GPS. There are also some libraries used to do 
simple things, such as rotating pin or button debounce. If there are 10 chips, we have 
to install VART code to write 10 times, frankly, this boring. If the call Serial.begin 
(9600) function to handle the register data, it will be much easier for you. 


Light weight, run directly on the hardware level. 


The use of a certified, easy to understand the compiler (we can even say that AVR- 
GCC is the default AVR or standard compiler), the code can be run directly on the 
hardware level. The compilation and NET language and BASIC language, the 
compiler runs fast, small volume, light weight, and you can use the HEX (sixteen m) 
file for the new chip batch programming. 


Sensor 


The real reason for soaring Arduino is capable of realizing the analog input into a 
digital input, in other words, you can use the light, temperature, sound, or already on 
the market any low cost sensor signal input, Arduino can identify. For the digital 
sensor, Arduino support SPI (high speed synchronous serial port) and [2C bus. The 
functional coverage sensor market 99%. The use of other development platform is not 
easy -- imagine If a piece of Beagleboard (great product) and Arduino are tied 
together, just for the sensor data, which is really strange! 


Simple, but not too simple 


The traditional development board is often too complex. There are many accessories, 
such as liquid erystal display, button, emitting two tubes, 7 digital tubes etc. 
Development board shows all its functions. The number of display board Arduino 
function is the absolute minimum, if you want to achieve functional expansion, only 
need to add Shield (shield). there are hundreds of thousands Arduino Shield, from the 
liquid erystal display to the wireless Internet technology, but to increase the number of 
Shield by users themselves. Extend the functionality of Shield is also easy, for the 
production of Shield extensions will be commercially stimulation. 


Non chip manufacturer 


Arduino development board is not designed by the chip manufacturer. Why stressed 
this point? Because the chip manufacturer to highlight their products out of the 
ordinary, they will often add some strange things. Arduino stressed micro control 
common rather than differences between. This means that Arduino is a good 
beginners platform, as long as the Arduino board can do, you can do in any other 
micro controller. This feature will accompany you for a long time. 


2. Installation and application of Arduino driven programming 


Frist download Arduino development software, web address: 


http://arduino.cc/en/Main/SoftwareDownload an arduino-0023.zip, unzip it to the 
computer hard disk. 


Arduino UNO will connect to the Windows through the USB line, will appear 
“Arduino UNO", the new USB devices is found. 
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Arduino Uno 
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Then Windows will lead us into the "found new hardware wizard" window, select 
“no” option and click “next” button: 
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The next step is required to install the Arduino UNO drive, select “install from a list or 
specific location (Senior)" option and click “next” button 
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Put the Arduino UNO USB driver on drivers directory which is in the Arduino 0021 
installation directory, we need to specify for the windows that the directory is the 
search directory when installing driver: 
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Click the “next” button, Windows begin to find and install the Arduino UNO USB 
driver: 


HEAD ADB Pl 
ASTER LRKA » BAK 


j Arduine UNO 
pn 


È ak 


TL serdar ‚ IRRREE 


If all goes well, we will see the following success interface: 
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After the Arduino UNO USB driver installation is successful, we can find the 
corresponding Arduino UNO serial port in the Windows device manager: 
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Let’s writing the first program for example, light up the “L” light 

In the Arduino-0023 programming interface, click on the [Tools], move the mouse 
down to the menu [Board] option, see continually pop up menu, in front of [Arduino 
UNO] whether there is a black spot, if not, then click the [Arduino UNO] this option. 


Dserhoardaladin? OS 
„Fe Ed Sketch (Tools) Help — | 


Auto Format 
Archie Sketch 
Fix Encoding & Reload 
Serial Monitor Cri+Shift+M 
Board » gren Uno 
Serial Port »| __Arduino Duemlanove or Nano w/ ATmega328 
Arduino Diecmda, Ouemilanove, or Nano w/ ATme 
Burn Boctloader » Ardvino Mega 2560 
Arduino Mega (ATmega1280} 
Arduino Mini 
Arduino ho 
Arduino BT w/ ATmega328 
Arduino BT wij ATmega168 
yPad Arduine w/ ATmega328 
LyPad Arduino w/ ATmega168 


Arduino Pro or Pro Mini (SV, 16 MHz) w/ ATmega3 
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmegaï 
Arduina Pro or Pro Mini £3.3V, 8 MHz) w/ ATmega: 
Arduino Pro or Pro Mini (3.3V, 8 MHz} w/ ATmegal 


Arduino NG or older w/ ATmega168 
_T_ je 
Then, select the right COM. Remember when you installed the hardware requiring 


you to record (COMX) value: X? Here it will be used. If you installed Arduino UNO 
port is 21, so the mouse clicks 21 


Auto Format _Cel+T 
Archive Sketch 


Fix Encoding & Reload 

Serial Monitor Ctrl+ Shift+M » 

Board p| 

Serial Port », _COM4 
|_COM21 | 

Burn Bootloader …r rm 


Let's import a sample program to flash the “L” light, mouse clicks [File] click Kk 
Examples] in the pop-up drop-down menu, extend to K1.Basics] menu, find K 
Blink] , and click KBlink] 


AnalogReadSerial 
Close Ctrl+W |__2.Digital »‚__BareMinimum 
Save Ctrl+S |__3Analog »|_Blink 
Save As... Ctri+ShiftsS | 4Communication >| _ DigitalReadSerial 
Uploadtol/O Board Ctri+U 5.Control » Le Fade nm 
5 6.Sensors » 
Page Setup Ctri+Shift+P 7Displey 8 
Print Cerl+P 3 
8.Strings » 
Preferences Ctrl+Comma ArduinolSP 
Quit Ctri+Q ArduinoTestSuite » 


After click the KBlink] , there pops-up a Arduino programming interface. 


® Blink | Arduino 0022 "WS > - sie) % 
File Edit Sketch Tools Help 


Blink 1 
Turns on an LED on for one second, then off for one second, repeatedy. 


This example code is in the public domain 
&, 


void setup) £ 
{j mitialze the digital pin as an output. 
}{ Pin 13 has an LED connected on most Arduin boards: 


pinMode(13, OUTPUT); 
} 


void loop() £ 
digitaïArite(13, HIGH); // set the LED on 
detas(1000); {ij wat for a second 
digitafwsrite(13, LOW); {/ set the LED off 
delay(1000); {{ wat for a second 


Directly click the icon that the red arrow 1 refer to, you can find that there are two yellow lights on 
the Arduino board flash for a while. By the two crazily flash yellow lights put off, it appears words 


hints under Programming frame: 


Light “L” on and off one time a second on the mian board, and congratulations, your have done 
your first program! 


7. Experimental Details 


1. RC LCD1602 Module Instruction. 


Instructions before Use: Put The Liquid Crystal I2C Library folder into the Arduino libraries 
directory. 


Arduino board just has 20 IO ports. 


Original 1602 display needs 7 IOports to drive it, but this module can save 5 IO ports for you. We 
can send you the Arduino library. 


Parameters: 
1.supply voltage: +5V 


2. Support I2C protocol 


3. A backlight, and contrast adjustment potentiometer 


Below is the connection circuit of module and the car 
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Bluetooth Joggle 


Connect the wire, provide uploaded the code to Arduino, can display characters. 
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Hinclude <LiquidCrystal_I2C.h> _ // Sr UW os (JEE 
Hinclude <Wire.h> IAB T2C HIE 
LiquidCrystal I2C led(Ox27,16,2); // EL FT —{= 1602 Wit 
void setup() { 


led.init0; 1 BIDEN WE ER Ied.backlight0; II 
HG led.print("Arduino”); HER Arduino 

} void 

loop) {} 
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2. Tracking Module Instruction for Use 


The working principle of module: 


When the black line is found, the sensor output is high, the output is low when don’t 
find the black line. 


The adjustable resistor on Module is used to adjust the sensitivity, adjust to the 
appropriate location, here to teach you how to adjust. 


Find a piece of white paper, with black tape. 


Connect the tracking module to the power supply only by VCC and GND. 
Put the module above the paper about ICM, swing it between white and black, 


watching if the red light on the module has a change, if not change, adjust the variable 
resistor. 


When the module doesn’t encounter the black line, red light is on. 


After encounter the black line, LED put off 


So the module is well regulated, itcan be fitted to the car. 
Below is the connection circuit of module and the board: 


Pin corresponding relationship 


Left Sensor 6 Middle Sensor 9 Right Sensor-——- 11 
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Note: the connection should to be careful, not wrong line, after connected, Download 
routine to the board. Test Routine: 
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tinclude <LiquidCrystal_I2C.h> 
#include <Wire.h> 
Hdefine SensorLeft 6 /// BAS di \ HA 
Hdefine SensorMiddle 9/7 GS di \ HAN define 
SensorRight 11 //4 EG din \ AI unsigned char 
SL: ETEN unsigned char SM; If 
BEEK RÉ unsigned char SR; IKR EEING 
unsigned char old_SL,old_SM,old_SR://-E—ARERENDR A LiquidCrystal_I2C 
led(Ox27,16,2); // EL T— Mt 
void LCD 1602 init(void) { 
led.initO; _ // WIARM Me 
led.backlight0); /7F15 36 
led.clear0); MF 


} 
void Sensor_IO_Config(//fjä AE IO HAAL 
{ 


pinMode(SensorLeft, INPUT); pinMode(SensorMiddle, INPUT); 
pinMode(SensorRight, INPUT); 
} 


void Sensor _Scan(void)// {ERBER A EEEN PA KL 
{ 
SL = digitalRead(SensorLeft); 
SM = digitalRead(SensorMiddle); 
SR = digitalRead(SensorRight); 
} 
void setup() 
{ 
LCD1602_init(); //1602 Wi 71 44 
Sensor_IO_Config0);//I DARE IO HAAL 
} 


void loop() 
{ 


Sensor_ScanO/ME KEER ATEN iflold_SLI=SL/fold_SM!=SM||old_SR!=SR// Ani — {k 
TEAR NIEETLLEZENG, HET zo 
{_ old SL = SL; 
old SM = SM; 
old SR = SR; 
led.setCursor(O, 0); HEBT, MAT, WIED 
led.print(“SL="); _led.print(old SL,DEC); led.print(* SM ="); 
led.print(old_SM,DEC); led.print(” SR ="); 
led.print(old_SR,DEC); 
} 
} 
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2. Ultrasonic Module Test 


The work principle of the ultrasonic: 


Let’s see how it works: 


Tngger pulse 
10uS Mininum 


Trigger pulse | 


input to SRFO5 
8 cycles off 
sonic burst 


Uitrasonic burst IN | 
transmitted 


from SRFO5 Echo puise - 100u8 to 25MS5. Times 
out after 30rMmS f no object detected 


Echo pulse output 
fram SRFO5 to 


users controller 


1. First we pull TRIG low, then at least 10us high level signal to trigger 


2. After triggering, module will automatically launch 8 40OKHZ square waves, and 
automatically detect signal return 


3. If the signal return, a high electrical level is output by ECHO, The duration of the 
high level is the time of ultrasound from the transmitter to the receiver. Then the 
test distance = high electrical level duration *340m/s*0.5. 


4. electrical parameters 


Working Voltage: 0.5V(DC) Working Current: 15mA 

Tracing Distance: 2-450cm Detection Angle: 15 degree Input 

the trigger pulse: 10us TTL electrical level 

Output echo signal: output TTL electrical level (high) , Proportional to the range. 


Connection Circuit diagram: 


BR HI098 7654 J2 10 


“TEN 


EN 


> 
A VANARA | AAAB 


Note: before this, should first make liquid crystal test,and the circuit should be 
retained,because the measuring, the results are displayed in the LCD 1602. 


The test procedure is as follows, please connect, seriously do every step, to lay the 
foundation for success. 
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Hinclude <LiquidCrystal_I2C.h> 

tinclude <Wire.h> 

LiquidCrystal_I2C led(0x27,16,2); // set the LCD address to 0x27 for a 16 chars and 2 
int inputPin=A0; // define ultrasonic signal receiver pin ECHO to D4 int 
outputPin=Al; // define ultrasonic signal transmitter pin TRIG to D5 void setup() 


{ 


Serial.begin(9600); 
led.init(); //initialize the lcd led. backlight); 
pinMode(inputPin, INPUT); pinMode(outputPin, 
OUTPUT); 
} 


void loop) _ { 
int old distance; digital Write(outputPin, 
LOW); delayMicroseconds(2); 
digital Write(outputPin, HIGH); // Pulse for 10u s to trigger ultrasonic detection 
delayMicroseconds(10); digital Write(outputPin, LOW); int distance = 
pulseln(inputPin, HIGH); // Read receiver pulse time distance= distance/58; // 
Transform pulse time to distance if(old_distance!=distance) 


{ 


old_distance=distance; 


led.clear(); led.print(“H = "); 
led.setCursor(4, 0); 
led.print(distance); 
Ì 
delay(200); 
} 
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4. Servo Motor Control 

The servo is a kind of position servo drive mainly composed of a casing, a circuit board, non core 
motor, gear and the position detector. Its working principle is to steering gear from the receiver or 
signal the microcontroller, the interior has a reference circuit, the cycle is 20ms, the width of the 
reference signal 1.5ms, compares the voltage of DC bias voltage was obtained with potentiometer, 
voltage difference output. Through the circuit board IC judge the direction of rotation, and then 
drives the non core motor starts to rotate, the power is transmitted to the swing arm through the 
reduction gear, at the same time by the position detector to signal, whether we've reached the 
positioning. Applies to those control systems need to angle changing. When the motor speed must, 
through the reduction gear drive cascading rotary potentiometers, the voltage difference is 0, the 
motor stops rotating. The rotation angle range of steering gear is O degrees to 180 degrees. 


= The servo has 
many specifications, but all of the actuator are connected respectively with three lines, brown, red, 


orange three colors to distinguish, as the steering gear with different brand, color will vary, brown 
for the grounding line, red for the positive power supply line, orange line. 


(OV) GND 
(+5V) 
(PWM) (5 52% 


180° 


The rotation angle is regulated by PWM (pulse width modulation) signal duty cycle to achieve the 
standard, PWM (pulse width modulation) signal cycle is fixed at 20ms (50Hz), pulse width 
distribution theory should be between lms to 2ms, but, in fact the pulse width is from 0.5ms to 
2.5ms, angular width and the 0 ° — 180 ° should be relatively. It is noteworthy places, because the 
brand is different, for the same signal, different brands of steering gear rotation angle will be 
different. 


0 degrees 45 degrees 180 degrees 


il 


1000 EP 1250 HPP 


To understand the basic knowledge we can learn to control a servo, need the components need only 
a few actuator, one jumper is ok. 


Connect to the Arduinuo pin 3 


1312 11098 7654 3210 


ET &D 


Ss 
AO A1 A2A3 A4 A5 


ÍErF: 

ok afs afs ok ols ok ols ok afk oke ole ok ole ols afs ols afs ole ok afs ok afs ok ols ok ols ok ole ok ole ols ole ols fe afs ok afs ok ols ok ols ok oke ok ole ok ole ols ole ols ok afs ok afs ok ols ok ols ok oke ok ole ols ole ols ole afs ok fs ok afs ok ols ok oke ok ok ok oke 
int servopin=3// EN IFE 3 EAA RENS 5 A 

int myangle;//SE LEZE 
int pulsewidth;//5E Xik HEE 
int val; 

void servopulse(int servopin,int myangle)//7E 4 — Alk Pi 

{ 

pulsewidth=(myangle* 1 1)+500://B4 SA BEREA 500-2480 HIK Hi {EL 

digital Write(servopin, HIGH) ;//I8-FENLEE FE B delayMicroseconds(pulsewidth);// HEI} ik HE 
(EE DE 

digital Write(servopin, LOW );//4 SEN LHE PBP Fk delay(20-pulsewidth/1000); 

} void 

setup() 

{ 

pinMode(servopin, OUTPUT):// BE 5E HEN LIE Ai Hi 

Serial.begin(9600);/MEFZEN EE AT bij, WEZEN 9600 

Serial.printIn(“servo=o seral_simple ready” ) ; 

Ì 

void loopO//4 OFI 9 MINA OFI 180 ARE, Hit LED AKA 

Ì 

val=Serial.read0):// EEN EE 47 nj AEL 

if(val>'O'&&val<='9") 

| 
val=val-"O//KERAE Rek URE 
val=val(180/9);// 4 BSN Ji PE 
Serial.print(“moving servo to "); 
Serial.print(val, DEC); Serial.printin(); 
for(int i=0;i<=50;i4+) 1/28 PRENLAE HE JEF Dai EERE SE 
Ì 


servopulse(servopin,val):// 5 HJ iik yrt A 3% 
} 
} 
} 


ok jk afk ok ok ok ok ok ok ok okt ok oft ok oft ok afk ok olk jk ok jk ok ok ok ok ok of ok oft ok ok ok oft ok olk zis ok ijk ok jk ok ok ok ok ok oft ok oft ok of jk olk ijk ok zijk olk jk ok ok ok of ok ok ok oft ok ok afk olk ojk ok ijk olk zij ok ok ok 


5. The infrared receiving module test 


Before experiment you should know that: 


1. The IRremote Library folder into the Arduino libraries directory. 


2. Open the IrReceive.pde measured their infrared remote control code (in the Serial 


Monitor can display IRcode), then IRcode is recorded, and then to the program 
code can be modified into their infrared. 


Infrared receiver of the connection is very simple, only one signal line is connected to the 12 


Connection Circuit Diagram: 


13421 11109 3 


AO Al A2 A3 A4 A5 


18 54 


À F&D 


3210 


Note: this experiment to use LCD1602, so have to do LCD1602 testing, and the circuit to keep 


good. The test procedure is as follows. 


of of ok oke ok oke oke ok oke oke ols ols ols ols ols ols ok ols os ok og og ok ok vig vie ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok of of ole ole ole of of of ok ok ok ok ok ok ok ok ok ok ok ok ok ok ojk ok ok ok of oke ok ok ok oke ok ok ok 


tinclude <LiquidCrystal_1I2C.h> 
#include <Wire.h> 
#include <IRremote.h> 
LiquidCrystal._I2C led(0x27,16,2); 
int RECV_PIN = 12; 
IRrecv irrecv(RECV_ PIN); 
decode results results; void 
setup() 
{ 
Serial.begin(9600); 
irrecv.enablelRIn(); // Start the receiver lcd.init(); 
/linitializetheled _ led.backlight(; led.clear(); 
led.setCursor(0, 0); led.print(“code:"); 
} void loop() 
{ 
if (irrecv.decode(&results)) { 


led.setCursor(6, 0); 
"); _led.setCursor(6, 0); 
led.print(results. value, HEX); 


led.print(® 


irrecv.resume(); // Receive the next value 


} 


ok nik ok ok ok ok ok ok ok ok okt ok oft ok afk ok ok ok ok jk ok jk ok ok ok ok ok oft ok ok ok afk ok afk vis ok jk ok jk ok ok ok ok ok ol ok oft ok oft ok olk jk ok jk ok jk ok ok ok ol ok oft ok oft ok of jk olk zis ok zis ok jk ok ok ok ok ok ok 


6. Bluetooth Serial Module Test 


In fact, the Bluetooth serial port, have put Bluetooth serial process, install the drivers, 
we can regard it as a serial port to use. We talk about the PC machine driven how to 
install Bluetooth adapter, and connect to the Arduino. 


Install the Bluetooth adapter to the USB port on the computer. Dialog box of install 
the driver will pop up o 


Click still continue. 


EEE AEEA: 


Generic Bluetooth Radio 


BAE Windows HARM» AiEwüE Eil Windows XP 
BREE. GRA AEN PES. ) 


BRERHKPES TA KA El In BE RAL IE AET 
EE EREN AISI HSS » HE AIEPE OER 


Ks SD Findoes BAMA. 


IBEAEESE (C) 


2. After installed,The Bluetooth icon is in thelower right corner computer, double- 
click it appears the following dialog. 


Bluetooth 4 


EE |H com èn et | 


3.upload Bluetooth Test code into the ARDUINO mian board 


sik ok ok ok ols ofk ole ok ols ols ofk ok ok ok of ok ok ok ok ols ols ole ok ols ols ole ok ok ok ofk ok ok ok of ok ols ols ok ol ofs ole ok ok ok of ok oke ok of ok ols ols ok ok ols ols ok oke ok ols ok ok ok ols ok oke ols ok ok ols ols ok ok ols of ok oke ok oke 


Hinclude <LiquidCrystal_I2C.h> //{À I2C-LCD1602 Win ff Ze 


Hinclude <Wire.h> IL T2C HIPE unsigned char val; 
NIENLZEEE val LiquidCrystal_I2C Ied(0x27,16,2); IE LU Á* 

NOT 

void LCD 1602_init(void) UI eis ITH FEEN RE, LD ZEIL HE 
{ 

led.initO; AF LiquidCrystal_I2C.h Bij LCD WAAL ea 
delay(10); /%EIF 10 Bb Ied.backlight0); /JF LCD1602 (715 
HKS led.clear); MERA 


} void 
setup() 
{ 


LCD1602_init0); 
Serial.begin(9600); ILSE, HEF LAD AEN E WEER 9600 
led.setCursor(O, 0); HACK HEZER AT, BF, Wet EB led.print(” 

Bluetooth Test "); 

} void 

loopO 

{ 
if(Serial.available()) //iX — 4} zE HRT ER LE B ENTECH Hs 50 
{ 


RR … 


val=Serial.read0); MEE GEA) Brik, HIER val; _led.setCursor(O, 1):// EHK 
WEES 24T, BF, Wm Ff led.write(val); MIELE E RE, Wonte 
LCD1602 bit, MERA 


The Bluetooth serial module is inserted into the board. And then charge to the board, and LCD1602 
is connected. 


Bt 108 7654 J2 10 


TEN 


= 


> 
A IAM ARA | MAAS 


The specific method refer to the I2CLCD1602 connection method. After power on, 
the red light will always shine. 


POLE R ANA 
3 GNDUTIN a 


4 LA 


URF O1 


Bluetooth 154 


prem 


GS (EM cm | 


EmD) wee EED | 
ER 


GM Bluetooth le 
KIEREN Bluetooth 4 [A 


HEL als BERNE NLISA Bluetooth Be Mijn 
GERE ENA KBE: 


-HRES 

- EAR ID) 

- EZ lik) 

- EEE EREN 
geb) 


select, and then click the next botton 


BNRENMN Bloeteoth Ui. 


Gl Bluetooth 4 lel 5 
WEEER EEM) Bluetooth Wi. 


U WEEET ETE 
REE ze BEER GO) 


Fo) (BN 


ZM Bluetooth 4 lel= 
Eek EHL EIMEE NR? 


hide » ERBER ERIS Bluetooth BA. RUIS 


id Iet EH. 


O HBL PERO) 
OBR EEE U : 
Sinn u): | | 


OD ENEBSEN 8 E 16 (RIE. BAILE. ERE NER» 
EWENIEZS EERE. 


En 


Zl Bluetooth % el =S 


Findors EERE. 3) 


{EEE 
bp EEH Bluetooth Wi. 


ZM Bluetooth le 
IEZE FERRE Bluetooth 14% 05: 


FRIDE Bluetooth WEEER. ENE 
SAE SERT BAAI LES « 


HEERE CON (BT). 
dE Com òO: COM22 
TEA COM HO: COM28 


Áo sscom3.2 HA:BNECT), Eihttp://uee.acubl. con, … (EEK) 


BEE | REED | SREO wen 
WWW MCUSICOM FR| 
ll DTB hlèBad Request (Invalid Hostname) </hl> | 
ye \hDBad Request (Invalid Hostname) hl> 
[ERE MST |{5Bad Request (Invalid Hostname) /h1> 
>Bad Request (Invalid Hostname) </hl> 
Bad Request (Invalid Hostname) </hl> 


Bwww. meuSl. com s:0 k:0 \comz3 Dx] 9600bps & Z 


Ús sscon3.2 GES:BNECIT), EBhttp://wee.acubl.con,… |E TER 


BEF | RED | RED ER 
WWW. MCUSICOM FR| 


r RTS hièBad Request (Invalid Hostname) {hi > 
Ede 100 msAk hièBad Request (nvalid Hostname) </hl> 
TRT RIE a 12Bad Request (Invalid Hostname) </hi> 
>Bad Request (Invalid Hostname) {hi > 
Bad Request (Invalid Hostname) /hi> 


Ee com (S:0 bo ho \com23 Eil 9500bps 8 | 5 


Double click the Bluetooth icon after the information appears. 


of 
Ĳ 


IF { Q Bluetooth BEELATERN EEL. 
7 EIER, BEER. 


Ws HAR. 
Enter the default password: 1234 


Zl Bluetooth 44 ll S 
mA Bluetooth Geis. 


ERE RE LMA GIEL EEH. 
BEA E): ä : 


E16 RIE. BALIEREL. ERENER 
Ed. 


ZM Bluetooth 4 lelS 
IEEE Bluetooth 18 [0-5 


BETIS Bluetooth WEES. 1 ENA 
EAO SRT AAA CES 


EHS WEA “Th” « 


Then click on the lower right corner of the Bluetooth icon, select HC-06 and then 
click Properties. 


k Bluetooth Giet TARS. BEMRS , MERSE 


TT] STRO GPP) ‘Dev B 


TR Bluetooth REELS 


LER 


select, click apply 


el Bluetooth Wit TARS. EAMES, WEE 


[P] BATE (SPF) ' Dev B 


TÁE Bluetooth RSMELISE. 


Click confirm. 


HC-06 Et 


ä Bluetooth WEE TARS. BIEMRS » MERSIE 


[y] BATE (SPF) ' Dev B 


_KARMES 


Q Eihen 


So, the drive is installed, open the new serial assistant. 


I;SSCON3.2 GES: BNET), Edhttp://wew.acubl. com, EE) 


/ 


TFE |Z BEI | (REBO | BREN | WIET 
WWW. MEUSICOM FR| 
DTR T RTS nde sjen Ad ed 
EEE : ad Request (Invalid Hostname 1 
ER ZIE [oo ia msÂk 1>Bad Request (Invalid Hostname) </hi> 
rx | BRIT >Bad Request (Invalid Hostname) /hl> 
EREMNE: Bad Request (Invalid Hostname) </h1> 


| 
com22 EH 9600bps 8 CTS=O DSR=O RLSD=O / 


Wait a moment until the connection is successful. 


Ik, sscom3.2 HEÉ:BNECTT), EEhttp://wes. acubl.c… [E (BK) 


ITE. WEDEERD, T 
Dn BE 


BEP | GFEO | SRE IT md 
EB | WWWMCUSICOM HF 


TT _ DIR T_RTS <hlèBad Request (Invalid Hostname) </hil 
ga se, |hièBad Request (Invalid Hostname) </h1 

T FERt&ik |100 = ad 1>Bad Request (Invalid Hostname) </hi> 

THERE [ HEMT  >Bad Request (Invalid Hostname) /hi> ff 


ERBER: Bad Request (Invalid Hostname) {hl > 


www. meusl. com 5:0 k:0 (com22 ETF 960Obps 8 1 CTS=1 DSR=1 RL / 


After a successful connection Bluetooth serial board is always bright, no flicker. 


& 


ELBERS kt | REED 
BOS (cone vl @ KAEO BER | WWW. MCUS: 
get losoo «lr DTR [RTS Aers 
ste vr smse [O0 mik iypad Remest Onvelic 
a vir HEERE | BIËMÍT \DBad Request (Invalid 
Hlktiz |None vl FRBMAE: Bad Request (Invalid } 


BidetijNone >| 


www. meuS1. com S:0 R:0 COM22EFIF 9600bps 81 { 


Receiving the character A, and show it, that Bluetooth has been normal work! Then can try other 
characters. Put the mouse on a dialog box, click, and then press any key, the key which transmits 


codes! Don’t need to click send every time. 


7. Application of L298N motor driver board 


L298N bridge driver board instructions please refer to (L298N double H bridge DC 
motor driver board manual), no longer saying here, but there are some users do not 
know how to control two DC motors, here is a detailed description. 


The first VMS drive electric can be connected with an external power supply, is 
generally about 9V no more appropriate, the logical part of plate to take power, the 
terminal can be suspended, can also access +5V-+7V. Terminal three pin of two rows 
were used to control the DC motor. EA, EB access ArduinoPWM interface for motor 
speed control, 11, I2, 13, 4 interface, are used to control the two DC motor forward 
and backward, steering and braking, digital interface can only access Arduino. 


This preparatory work basically completed, can write a program, here I write the car 
function of going straight, back, turning left, turning right, brake into the program 
process sequence for your reference. 


Here is the program: 
ok ik afk ok ols ok ofk ok ok ok ol ok oft ok afk ok ok ok ok afk ok afk ok ok ok ok ok ok ok ok ok afk ok jk ok ok ok ok ols ok ok ij oft ok oft ok oft ok afk ok ok jk ok afk ok ols ok ok ojk ok ok ok ok ok ok oft afk afk ok jk afk ok ok ok ok ok ok ok ok 


#include <LiquidCrystal_1I2C.h> 
#include <Wire.h> 

LiquidCrystal_T2C led(0x27,16,2); 
LLLLOLOLLLLLL LLL LL OLO L OLO LLLLLOLLLLLL DOL O DOLE LO OLD 
intpinLB=2; // sE 2 Ml 4% int 
pinLF=4; MSE 4 HA Ze nú int 
pinRB=7; MISE 7 Ml 21% 
int pinRF=8; sE 8 HM A ij 
UMM FEEN MI 

int Lpwm_ pin = 10; MEERDE 
int Rpwm_pin = 5; MIER 
LLLLLLLOLLLLOLLLLLL LLL L DLL L LA 


int Car_state=0; 


LOLLUM LLL LL LLL ELLE LLLLULLLLLLLOLVULLOL LLL LUL UUL LACE 
advance()  // RIË 
{ 
digitalWrite(pinRB, HIGH); // SERSGE (54%) Bf 
digitalWrite(pinRE‚LOW); _digitalWrite(pinLB,HIGH); // 
(EFSEE A54) BIE _ digitalWrite(pinLF,LOW); 


Car_state = 1; show_state(); 
} 
void turnR() 1 EE bi) 
{ 
digitalWrite(pinRB,LOW); /MERSIË (4%) Ef 


digitalWrite(pinLB,HIGH); 


digital Write(pinRF,‚HIGH); 


MERS An) BAE 


Car state =4; show _state(); 


} 


voidturnL0) MACE di) 


{ 


{ 


digital Write(pinRB, HIGH); 


digitalWrite(pinRF,LOW); MENSE CER) BF 
IEEE 5) BIE _ digitalWrite(pinLF, HIGH); 
show_state(); _} void stopp0) ME 


digital Write(pinRB, HIGH); 


digital Write(pinRF,HIGH); 
digitalWrite(pinLB,HIGH); 
digitalWrite(pinLF‚HIGH); 
Car state =5; show _state(); 


} 


void back() IEIE 


{ 


digitalWrite(pinRB,‚LOW); /MERSIË (4%) Ef 


digital Write(pinRF,‚HIGH); 


digitalWrite(pinLB‚LOW); MERE 45) BIE 


digital Write(pinLF,HIGH); 


Car state =2; show _state() ; 


} 


void M_Control_IO_config(void) 


{ 


pinMode(pinLB,OUTPUT); _/ Il A 


pinMode(pinLF,OUTPUT); _#/ HA 
pinMode(pinRB‚,OUTPUT); // HD A 
pinMode(pinRF,OUTPUT); _#/ Ml A 
pinMode(Lpwm_ pin, OUTPUT); // lx. 10 (PWM) 


pinMode(Rpwm_pin, OUTPUT); // Hîlfx. 5 (PWM) 


} void Set Speed(unsigned char Left,unsigned char 
Right) 


{ 


} 


analog Write(Lpwm_ pin,Left); 
analog Write(Rpwm_pin,Right); 


void show_state(void) 


{_ led.setCursor(0, 1); 
led.print(“State:"); switch(Car_ state) 


{ 


case 1: led.print(” Go "); 


break; 


digital Write(pinLF‚LOW); // 


digitalWrite(pinLB‚LOW); 
Car_state = 3; 


case 2: lcd.print(” Back "); 
break; case3: lcd.print(” Left 
!); break; case4: led.print(” 
Right"); break; case 5: 
led.print(“ stop *); _ break; 
default: break; } 
} void 
setup() 
{ 
M Control IO _config(); 
delay(500); led.init(); 
led.backlight(); 
led.clear(); 

Set _Speed(200,200); 
} void loop() { 
advance() ; 
delay(2000); turnL0) ; 
delay(2000); turnR() ; 
delay(2000); back() ; 
delay(2000); stopp(); 
delay(2000); 


} 


8. Tracking Smart Car 


Tracking module principle: TCRT5000 infrared pipe working principle is that the 
infrared reflectivities of colors are not the same, the reflected signal turn into a current 
signal. Black and white tracing module to detect black high effective electrical le vel, 
detect white is low effective electrical level, detection height of 0 3cm. 


Note: in the circuit you can use knob potentiometer to adjust the sensitivity of the 
black and white tracing module. 


TCRT5000 infrared tubeis widely used in robot design and industrial manufacturing. 
TERT5000 can be used to the production of black and white tracing robot, industrial 
counting sensor etc. 


Method of use: 


|. Sensor interface with 3 pin, respectively is GND, VCC, OUT. VCC and GND 
as the supply side, OUT is the signal output end. 


2. Detect objects, signal output low level; not detected objects, signal output high 
level. 
6 n Mainly judge signal output end is OQ or 1. You can determine whether the 


object exists. 
Performance parameters: 


1. The detection range, detection of paper is about 2 cm. Different distance 
visual, color different, white the farthest. 


Ze The power supply voltage: 2.5V-12V, not to exceed 12V. (Note: the best use 
of low voltage power supply, the power supply voltage is too high the sensor lifetime 
becomes shorter. The 5V power supply is preferred. ) 


3. Working current, 5V 18-20ma. After extensive testing, the sensor hardware 
settings for 18-20ma working current is the best performance, mainly in the anti- 
interference ability. 


4. To detect objects, signal output low level; not detected objects, signal output 
high level. 
5. The sensor output TTL level, can be directly connected to the 3.3V or 5V 


microcontroller IO port. 
Black or white line detecting principle: 


1. Use the characteristics that black has small reflectivity to light, when a plane is 
not the color black, the sensor emits infrared light reflected back majorily. So the 
sensor output low level 0. 


2: When a plane has a black line, sensors in the black line above the reflecting 
ability, because black is very weak, the reflected light is very few, not up to the action 
of the sensor level, so that the sensor output 1. 


de As long as we use MCU is used to judge the output end of the sensor is 0 or 1, 
can detect the black line. 


4, The principle of detecting black as the same as white detection, white 
periphery color will be close to the black, and then adjust lower the sensitivity of 
adjustable resistance on the infrared sensor until being unable to detecte the periphery 
color, so that you can test line. 


After understand tracking module, we can start a hunt car belongs to ourself. 


This design is a kind of automatic tracing system of simple control based on Arduino, 
including the car system hardware and software design methods. Car takes Arduino 
UNO as the control core, which is used for tracing using infrared photoelectric sensor, 
and the pavement detection signals back to the SCM Arduino. To analyze and judge the 
collected signal Arduino microcontroller, timely control the drive motor to adjust the 
car steering, so that the car can travel along the black path automatically, realize the 
purpose of automatic tracing. 

The design of a automatic tracing car based on DC motor, so that the car can 
automatically detect and track black on the ground, black car driving along a trajectory. 
System block diagram is as shown in figure 1-1. 


Detection (black) Software Drive motor Control 


control car 


Figure 1-1 system block diagram Car 

tracking principle 

Here the tracking refers to the car through the black line to walk in the white floor, 
because the black and white floor reflection coefficient of light, road can be judged 
according to the receiveed reflected light intensity. Method is usually taken to infrared 
detection method. 


Infrared detection method, which uses infrared characteristics with different reflective 
properties on the surface of different colors, in the car driving process continually to 
the ground to launch the infrared, infrared light in white paper floor diffuse reflection, 
the reflected light is installed in the car of the receiving tube receiving; if black is 
infrared absorption, cars receiving tube receiving less than the infrared. SCM will 
receive the reflected infrared light as the basis to determine the route line position and 
car. Infrared detector distance is limited. 


Control system design 
Automatic vehicle tracking control system consists of main control module, power 


supply circuit, infrared detection module, motor drive module, the structure block 
diagram of control system is shown in figure 2-1. 


Microcontroller 
UNO Deceleration 


motor 


Photoelectric 


Sensor 


Black line 


The car entered the tracking mode, namely began constantly scanning and detector 
connected to the [I/O port of the SCM, once detected a signal of a I/O port, enter 
judgment processing procedures, to determine which one of 3 detectors detect the 
black line. 


Car tracking flow chart 


smart 


Start tracking mode 


Detect balck 


line 


If detect the 
black line 


Judge the handling 
program 


Trun left Turn left Turn 

Turn Turn right 

_left2 _left1 " Turn_ 
Lright2 


Keep forward 


Figure 3-1 tracking flow 


chart 


Arduino car tracking wiring diagram Vehicle 
tracking Arduino program: 


#include <LiquidCrystal_1I2C.h> 
Hinclude <Wire.h> 
#define SensorLeft 6 // AAI bin) HS 


Hdefine SensorMiddle 9 //rFE GE di HAN Hdefine 
SensorRight 11/4 BGN di NIA unsigned char 

SL; NEEN KE unsigned char SM; ls 
BREI RE unsigned char SR; VREDEN ESINGS 

Hdefine Lpwm_pin 5 MAES E JE EWLEKZI KJ ENA 
Hdefine Rpwm_pin 10 AEP RIS HI EWLEKZ KJ ENB 
int pinLB=2; 1 ZEGES je) Phill FLEXI HJ INI int 


pinLF=4; ZERE RE Tr] Phil FE LEK ZIE IN2 int 
pinRB=7; MLERCRE pa iki) EWL STE IN3 int 
pinRF=8; ILES pel Still EIL BKSA INA unsigned 


char Lpwm_val = 150:// 9] bi (Ar FEHEFEN 150 unsigned char 

Rpwm_ val = 150:// BJ 45 A SCHEREN 150 

int Car_state=0; ES EK ERINGSS 

LiquidCrystal_I2C lcd(0x27,16,2);, // set the LCD address to 0x27 for a 16 chars and 2 void 
LCD1602_init(void) 


{ 
led.init0); 
led.backlight(); led.clear(); 
} 
void Sensor_IO_Config() 
{ 


pinMode(SensorLeft, INPUT); pinMode(SensorMiddle, INPUT); 
pinMode(SensorRight, INPUT); 
} 


void Sensor_Scan(void) 


{ 
SL = digitalRead(SensorLeft); SM 
= digitalRead(SensorMiddle); 


SR = digitalRead(SensorRight); 
} 
void M_Control_IO_config(void)// FEL BK zl HJ IO ARA PAN 
{ 
pinMode(pinLB,OUTPUT); // ÏÉlfv. 2--FANLBKSH KAJ INL pinMode(pinLF,OUTPUT); 
1 RUST 4 FEILEK SAKE IN2 pinMode(pinRB,OUTPUT); // JEM. 7 HE ILEK sh hj BJ 
IN3 pinMode(pinRF,OUTPUT); // Hw. 8-— HELE ZE IN4 
pinMode(Lpwm_pin, OUTPUT); // BM 5 (PWM) —— FELIX ENA 
pinMode(Rpwm_pin, OUTPUT); // JËlx. 10 (PWM) —EWLIKZTK HI ENB 
} 


void Set Speed(unsigned char Left,unsigned char Right)// 43E 


{ 
analog Write(Lpwm._ pin,Left); 
analog Write(Rpwm_pin,Right); 


} 
void advance(void) _ // Rit 
{ 


digitalWrite(pinRB,‚LOW); // 41 #€ ni BE 
digital Write(pinRF, HIGH); 
digitalWrite(pinLB,LOW); // Á fe nit 
digitalWrite(pinLF,HIGH); Car state = 1; 
show_state(); 
} 
void turnR(void) DEES 
{ 
digitalWrite(pinRB‚LOW); //Z: £€ nit 
digitalWrite(pinRF,HIGH); digitalWrite(pinLB,HIGH); 
digitalWrite(pinLF,LOW); //45 #65 1E 
Car state =4; show _state(); 
} 
void turnL(void) nt bk 
{ 
digital Write(pinRB,‚HIGH); _ // A #£ {5 Ik 
digitalWrite(pinRF‚LOW); 
digitalWrite(pinLB,LOW); A75 fe nit 
digital Write(pinLF,HIGH); 
Car state =3; show _state(); } void 
stopp(void) Sale 
{ 
digitalWrite(pinRB,HIGH); // A4 fe #4 1E 
digital Write(pinRF,‚HIGH); 
digitalWrite(pinLB,HIGH); 
digital Write(pinLF‚HIGH); 
Car_state =5; show_state(); 


} 
void back(void) IIR 
{ 


digitalWrite(pinRB,HIGH); // 44 #C 4E jr 
digital Write(pinRF,‚LOW); 
digitalWrite(pinLB,HIGH); 
digitalWrite(pinLF‚LOW); 
Car state =2; show_state() ; 
} 
void show_state(void) // m7 4E BEIRA 


{ 


Paard 


TE EK 


ke 


led.setCursor(O, 1): MEE ATF AR Br 
switch(Car state) { case l:led.print(” Go 
");Serial.print(“\n GO"); break; case 
2:led.print(“Back ");Serial.print(“\n Back"); break; 
case 3:led.print(“Left ");Serial.print(“\n Left"); 
break; case 4:led.print(“Right”);Serial.print(”\n 
Right"); break; 
case 5:led.print(“Stop “);Serial.print(”\n Stop”); 
break; default: 
break; 
} 
} void 
setup) { 
LCD1602_init0); 
Sensor_IO Config(); 
M_Control_IO_config(); MEENLPEEEEER IO PI4R/L Set Speed(Lpwm_val,Rpwm_ val); 
NEEDE 
led.clear(); 
led.setCursor(O, 0); HICARDLEAER AT, BI, 
led.print(* Wait Signal *); stopp0; } 
unsigned char old _SL,old SM,old SR; 
void loop() { 


Sensor_Scan(); 
i(SL==1&&SM==I &&SR==DJ(SL==1&&SM==LER&SR==O(SL==ORKSM==L&ESR==I) 
)advance(); 
i(SL==1 &&SM==O&&SR==0)turnL(); if(SL==OR&SM==ORKSR==IturnRO); 
if(SL==O&&SM==O&&SR==0) 


{ 
if(old_SL==l&&old SM==0&&old_SR==0) 
{ 
while((SL==1 &&SM==1 &&SR==0)) 
{ 


Sensor_Scan(); 
turnL0); _ } } 
else if(old_SL==0&&old SM==0&&old SR==1) 


{ 
while(!(SL==0O&&SM==1 &&SR==1)) 
{ 
Sensor_Scan(); turnR0); 
} 

Kd 
ifold_SL!=SL||old_SM!=SM||old_SR!=SR) 
{old SL =SL; 

old SM = SM; 
old_SR = SR; se dl 


8. Ultrasonic Intelligent Vehicle 


Obstacle avoidance is easy to implement, simple calculation, easy to achieve real-time 
control of intelligent ultrasonic, and can meet the practical requirements in terms of 
measurement accuracy, thus become the obstacle avoidance methods commonly used. 
Ultrasonic using method refers to (Arduino ultrasonic ranging description). 


Ultrasonic intelligent wiring diagram 


Tr ief AIEENS St A 
Echo lim {5 S 460 


GND Zj Hib VCCIR5V Fa if 
Ee A 


#include <LiquidCrystal_I2C.h> //B# I2C-LCD1602 it HJ Pe 
#include <Wire.h> Nat T2C HIE int 

inputPin=A0; // receiver pin ECHO to A0 int 

outputPin=A1; // transmitter pin TRIG to Al 


S 


unsigned char Bluetooth_ val; HENZE val 


LiquidCrystal_I2C led(Ox27,16,2); //5E U — AA tm 


#Hdefine Lpwm_pin 5 {EEM Hdefine 
Rpwm_pin 10 //A/EIE HE // int pinLB=2; 
IIER 2 Mr ZAÂ int pinLF=A; IE 
Fe 4 Hr Zei int pinRB=7; MIER 7 
Hala A 

int pinRF=8; ES 8 Mw A ni 
unsigned char Lpwm_val = 150; 


unsigned char Rpwm_val = 150; int 

Car_state=0; 

int servopin=3;// SE LIFE 9 EAT NEILS 5 
int myangle;//SE Xfi EEE int 

pulsewidth;//7E XK AE 
unsigned char DuoJiao=90;// 


void servopulse(int servopin,int myangle)// 7E X— {likt ea 3% 

{ 

pulsewidth=(myangle*1 1)+500;//4 SA BER Ij 500-2480 HIK HEE 
digital Write(servopin, HIGH);//I8-SENLEE FE A; delayMicroseconds(pulsewidth);// ZEI} ik HE 
(ELT 

digital Write(servopin, LOW );//I4- HEIL HE 1 EEF 

delay(20-pulsewidth/1000); 

} 


void Set servopulse(int set val) 
{ 
for(int i=0si<=10;i+#) 1/48 PEN AE 5 BANT [A] EE A IAR E BE 
servopulse(servopin,set_val);//5| H kt ear 
} void 
M. Control_IO_config(void) 
{ 
pinMode(pinLB,OUTPUT); _/_ Jl 
pinMode(pinLF,OUTPUT); _/ HM A 
pinMode(pinRB‚,OUTPUT); 1 HD Ar 
pinMode(pinRF,OUTPUT); _/_ Ml A 
pinMode(Lpwm_ pin, OUTPUT); // Ïîl{x. 11 (PWM) 
pinMode(Rpwm_pin, OUTPUT); // Hil. 10 (PWM) 
} 
void Set Speed(unsigned char Left,unsigned char Right) 


{ 
analog Write(Lpwm._ pin,Left); 


oo A B ND 


analog Write(Rpwm_pin,Right); 
} 


void advance) _ // BÉ 


{ 


digitalWrite(pinRB,‚LOW); // GESEE (516) BF _ digitalWrite(pinRF, HIGH); 
digitalWrite(pinLB‚LOW); / (EISE 15) BIE 
digital Write(pinLF, HIGH); Car_state = 1; 
show_state(); } 
void turnR) 1 HRC EE di) 
{ 
digitalWrite(pinRB,‚LOW); /MERSIË (4%) Ei 
digitalWrite(pinRF,HIGH); _digitalWrite(pinLB,HIGH); 
digitalWrite(pinLF,LOW); MENSE Cm) EF 
Car_state = 4; 
show_state(); _} 
void turn) ///r CEE lj) 
{ 
digitalWrite(pinRB,‚HIGH); digitalWrite(pinRF,LOW 
) MERE GERD) EF 
digitalWrite(pinLB‚LOW); MEE 16) BIE 
digital Write(pinLF,HIGH); 
Car_state = 3; show_state(); 
} void stopp() (ile 
{ 
digitalWrite(pinRB,‚HIGH); 
digital Write(pinRF, HIGH); 
digitalWrite(pinLB,HIGH); 
digitalWrite(pinLF‚HIGH); 
Car state =5; show _state(); 
} 
void back() 1E 
{ 
digitalWrite(pinRB, HIGH); MENSE (4%) Bf 
digitalWrite(pinRF‚LOW); _digitalWrite(pinLB,HIGH); 
IERSE 5) EIF _digitalWrite(pinLF,LOW); 
Car state =2; show _state() ; } void 
show_state(void) 
{_ led.setCursor(0, 
Ĳ; 
switch(Car state) { 
case 1:led.print(* Go ");Serial.print(”\n GO"); 
break; case 2:led.print(“Back ");Serial.print(“\n 
Back"); break; 
case 3:led.print(“Left ");Serial.print(“\n Left"); 
break; case 4:led.print(“Right”);Serial.print("\n 
Right"); break; 
case 5:led.print(“Stop “);Serial.print(“\n Stop”); break; 
default: 
break; } 


} 


En 


void LCD1602_init(void) Wem TIK EE, LD AEL HE 
{ 

led.init0; AF LiquidCrystal_I2C.h Bij LCD WI kAAL eA 
delay(10); AEM} 10 BP led.backlight0); //FF LCD1602 HTS 
KKT ledelear); MERA 
} 
void Show_V(unsigned char V) 
{ led.setCursor(11, 0); 
led.print("V= vel 
led.setCursor(13, 0); 
led.print(V,DEC); 
Serial.print(”\n Speed = "); 

Serial.print(V,DEC); 


} 


void Show _DuoJiaolunsigned char Jiao) 
{ led.setCursor(6, 1); 
led.print("C= "); 
led.setCursor(8, ĳ); 
led.print(Jiao, DEC); 
Serial.print(”\n JiaoDu = "); 
Serial.print(Jiao, DEC); 
} void 
Bluetooth_Control() 
{ 
led.setCursor(O, 0); HACK DLELER AT, BI, Wilk Ef 
led.print("Blue_ctr "); Show _V(Lpwm_val); 
while(Bluetooth_ val !='E") 
{ 
if(Serial.available()) //iX — 4} zE HRT EE LE B ENTECH Hs 50 
{ 
Bluetooth_val=Serial.read); MEE GA) Ere, HIER val: 
switch(Bluetooth_val) 
{ 
case '7': if(DuoJiao<=180){ //duoji turn left 
DuoJiao+=10; 


Set_servopulse(DuoJiao); 


Show_DuoJiao(DuoJiao); } break; 
case '9': if(DuoJiao-10>=0){ //duoji turn right 
DuoJiao-=10; 
Set_servopulse(DuoJiao); Show_DuoJiao(DuoJiao); } 
break; case '8':advance(); 


UP break; case '2': back(); 
/lback break; case '4':turnL(); 
[Left break; case '6':turnR(); 


IIRight break; case'5':stopp0}; 
/lstop 
break; case 
'3':if(Rpwm_val+10<=250&&Rpwm_val+10<=250){ 
Lpwm_val+=10; Rpwm_val+=10; 
Set _Speed(Lpwm_ val,Rpwm._ val); 
Show_V(Lpwm_ val); 
} break; 
case '1':if(Rpwm_val-10>=0&&Rpwm_val-10>=0){ 
Lpwm_ val-=10; Rpwm_ val-=10; 
Set_Speed(Lpwm_ val,Rpwm._ val); 
Show _V(Lpwm_ val); 
} break; case '0': 
Ultrasonic_Ranging(1); 
break; default: stopp(); 
break; 
} 


Eh 
led.clear(); 


led.setCursor(O, 0); MICHIEL AT, BI, 
led.print(* Wait Signal *); stopp0); 
} 


void Self Control(void) 
{ 
int H; 
led.setCursor(O, 0); HARDER AT, BF, Witse te tf 
led.print("Self Ctr "), Show V(Lpwm_ val); 
while(Bluetooth_val!="E") 
{ 
if(Serial.available()) //iX— 6} ZE FLR 5 LE B ENTECH Hs 50 
Bluetooth_val=Serial.read0): MEEK GEA) Be, HAUENRZS val: 
H = Ultrasonic _Ranging(l); if(H<25) 


{ stopp0); 
while(Ultrasonic_Ranging(1)<50) 
{ 
if(Ultrasonic_Ranging(1)<15) 
{ back); 
delay(500); } 
else { 
turnL(); 
delay(1000); } 
} 
} advance); 


} led.clear(); 


led.setCursor(O, 0); HIC BEZER AT, BF,  led.print(” 
Wait Signal "); 

stopp0; 
} 


int Ultrasonic_Ranging(unsigned char Mode) 


{_int old_distance; 
digitalWrite(outputPin, LOW); 
delayMicroseconds(2); 
digital Write(outputPin, HIGH); // Pulse for 10u s to trigger ultrasonic detection 


delayMieroseconds(10); _digitalWrite(outputPin, LOW); int distance = 
pulseln(inputPin, HIGH);// Read receiver pulse time distance= distance/58; // 


Transform pulse time to distance __if(Mode==1){ led.setCursor(1 1, 1); 
led.print("H= "); led.setCursor(13, 
D; led.print(distance, DEC); 
Serial.print(“\n H = ®; 
Serial.print(distance, DEC); return 
distance; 
} 
else return distance; 
} 
void setup() 
{ 


pinMode(servopin, OUTPUT);// BSE REILHE 1 Jd HA PE 
LCD1602_init0); 
M. Control_IO_config(); 
Set Speed(Lpwm_ val,Rpwm._ val); 
Set_servopulse(DuoJiao); pinMode(inputPin, 
INPUT); pinMode(outputPin, OUTPUT); 


Serial.begin(9600); MWE TD, HRE AAA AEK E. BEWRERI 9600 
led.setCursor(O, 0); HACK DLEER AT, BI, Wilt Eh 
led.print(” Wait Signal *); stopp0); 


} 

void loop() 

{ 
if(Serial.available()) //1X—fijsE 8 KHT EE je EE EE HTA ADT 
{ 


Bluetooth_val=Serial.read(); _if(Bluetooth_val=='W") 
Bluetooth_Control(); _ if(Bluetooth_val=='S") 
Self_Control(); 


} _delay(20); 


10. Infrared Remote Control of Intelligent Vehicle Experiment 
The car wiring diagram: 
The detected infrared key code, replace the infrared control part of the program 


Infrared remote control of intelligent vehicle program 


Ip TE EN EZ REP eek 

Hinclude <LiquidCrystal_I2C.h> /UÊ I2C-LCD1602 Wint AI ZE 
Hinclude <Wire.h> NS I2C HIE 

#Hinclude <IRremote.h> int 

RECV_PIN = 12; IRrecv 

irrecv(RECV_ PIN); 

decode results results; 

#define IR Go Ox0Off629d 

#define IR Back OxOOffa857 

#define IR Left OxOOff22dd 


#define IR Right OxOOffc23d #define 
IR Stop OxOOff02fd 


#define IR ESC OxOOffs2ad 

LiquidCrystal_I2C led(Ox27,16,2); //5E U — AA tm 

#define Lpwm_pin 5 NAE Hdefine 

Rpwm_pin 10 /AEIEHE//intpinLB=2;  // 

Ere 2 lr 1% int pinLF=4; ITE 4 

HADor AE Hú int pinRB=7; IER 7 HM A 

18 

int pinRF=8; SES 8 Mr A ni unsigned 

char Lpwm_val = 150; unsigned char Rpwm_ val 

= 150; int Car_state=0; 

void M_Control_IO_config(void) 

{ 

pinMode(pinLB,OUTPUT); _/ HN 1 2 

pinMode(pinLF,OUTPUT); #4 4 
7 
8 


pinMode(pinRB‚,OUTPUT); _/_ HA 
pinMode(pinRF,OUTPUT); _ //_ Hil 4% 
pinMode(Lpwm_ pin, OUTPUT); // lx. 11 (PWM) 
pinMode(Rpwm_pin, OUTPUT); // Hil. 10 (PWM) 


} void Set Speed(unsigned char Left,unsigned char 
Right) 


{ 
analog Write(Lpwm._ pin,Left); 
analog Write(Rpwm_pin,Right); } 


void advance(void) _ // mi itë 
{ 
digitalWrite(pinRB,‚LOW); // GERSIE 515) EF 
digital Write(pinRF,‚HIGH); 
digitalWrite(pinLB‚LOW); / (EISE 16) BIE 
digitalWrite(pinLF,HIGH); Car state = 1; 
show_state(); 
} 
void turnR(void) A EE di) 
{ 


digitalWrite(pinRB,LOW); /MERSIË (4%) Bf 

digital Write(pinRF,‚HIGH); 
digitalWrite(pinLB,HIGH); 

digitalWrite(pinLF,HIGH); MENSE Cmt) Bf: 


Car state =4; show _state(); 


} 
void turnL(void) 17 CEE in) 
{ 
digital Write(pinRB, HIGH); 
digitalWrite(pinRF,HIGH); /LERSE CER) EF 


digitalWrite(pinLB‚LOW); MEIS 16) BIE 
digital Write(pinLF,HIGH); 
Car state =3; show_state(); 
} 
void stopp(void) IFE 
{ 
digital Write(pinRB,HIGH); 
digitalWrite(pinRF,HIGH); 
digitalWrite(pinLB,HIGH); 
digital Write(pinLF‚HIGH); 
Car state =5; show_state(); 
} 
void back(void) BIE 
{ 
digitalWrite(pinRB, HIGH); (MENSE (4%) Bf 
digitalWrite(pinRF‚LOW); digitalWrite(pinLB,HIGH); 
MEE 15) BIE digitalWrite(pinLF,LOW): 
Car_state = 2; 


show_state() ; 


} 


void show_state(void) 


{_ led.setCursor(0, 

I; 

switch(Car_state) 

{_case 1:led.print(“ Go "“);Serial.print(“\n GO"); 

break; case 2:led.print(“Back ");Serial.print(”\n 

Back"); break; 
case 3:Icd.print(“Left ");Serial.print(*\n Left"); _ break; 
case 4:led.print(“Right");Serial.print(“\n Right’); break; 
case 5:led.print(“Stop “);Serial.print(”\n Stop”); 

break; default: break; } 


} 

void LCD 1602_init(void) UI eis ITH FEEN RE, LD ZEIL HE 
{ 

led.initO; MRM LiquidCrystal_I2C.h Bij LCD Wk ea 
delay(10); /%EIF 10 Bb Ied.backlight0); /FF LCD1602 (715 
EKT 
led.clear()); MERA 


} 
void IR_Control(void) 
{ 
unsigned long Key; 
led.setCursor(0,0); ACHTER AT, BA, Wiee Ehh 
led.print("IR_ Ctr "); while(Key!=IR_ ESC) 
{ 
ifirrecv.decode(&results)) //1X — ti) je FH HDT HB AE A EUT ECE Tb A01 


{ 


Key = results.value; 
switch(Key) { 
case IR_Go:advance(); //UP break; 
case IR_Back: back(); //back break; 
case IR_Left:turnL(); //Left break; 
case IR_Right:turnR(); //Right break; 


case IR_Stop:stopp(); //stop 
break; default: break; 


} 
irrecv.resume{(); // Receive the next value 


fe 
led.clear(); 


led.setCursor(O, 0); HNARBEEZEN AT, BI, 
led.print(” Wait Signal "); 
stopp0); } 
void setup() 
{ 

LCD1602_init(); 

M. Control_IO_config(); 


Set Speed(Lpwm_ val,Rpwm_ val); 
irrecv.enablelRIn(); // Start the receiver 
Serial.begin(9600); /I4ALE DN, HEF AED ARNE. BEORWREE 9600 
led.setCursor(O, 0); MICKIE AT, BI, Wit Eh 
led.print(” Wait Signal *); stopp0); 
} 
void loop() { 
if (irrecv.decode( &results)) { 
if(results.value == IR_Stop )IR Control(); 
irrecv.resume(); // Receive the next value 
} 
} 


11. Mobile Phone Bluetooth Intelligent Vehicle Control 


Arduino communication via Bluetooth 


The name comes from the Tenth Century Danish King Harald Blatand, Blatand in 
English in meaning can be interpreted as Bluetooth (Bluetooth). 


The Bluetooth (Bluetooth) technology, is actually a kind of short distance wireless 
technology, using “Bluetooth” technology, can effectively simplify the palm 
communication between computer, notebook computer and mobile phone and other 
mobile communication terminal equipment, but also can successfully simplify these 
devices and the Internet (Internet) between communication, so that data transmission 
between these modern communication equipment and Internet become more quickly 
and efficiently, widen the road for wireless communication. 


As this is the first deal with the Bluetooth module, today was the first to small, let the 
success of communication between Arduino and PC. The first wiring, motherboard 
+5V connect to Bluetooth VCC, Bluetooth -GND motherboard motherboard GND 
connection, TX connection of Bluetooth RX, Bluetooth TX RX. When the Bluetooth 
module and the success of PC machine connected to the power supply, the power 
indicator exhibit of lanterns flicker Bluetooth module, connect the green light will 
light up. 


Here to have a look for the program, I will let Arduino receive my input “R", and the 
pinl3 interface of the LED flash, then output “hello”words. 


The procedure is as follows: 
char val; int 
ledpin=13; 
void setup() 
{ 
Serial.begin(9600); 
pinMode(ledpin, OUTPUT); 
} void 
loop) { 
val=Serial.read(); 
if(val==t") { 
digital Write(ledpin, HIGH); 
delay((500); _digitalWrite(ledpin, 
LOW); delay(500); 
Serial.printin("hello”); 


} 3 


Next we learn about Arduino Bluetooth remote programmable intelligent vehicle. 
Through the Bluetooth control forward and backward, turn left, turn right, simple 
button, computer and mobile phone two control modes. (Mobile phone operating 
system support Android version 2.3.7 and above, the computer must be built-in 
Bluetooth) 


When the first use the mobile phone need to match with Bluetooth (after the first 
match, will not be in the location of a wireless device later), have a look at first steps 
as follows: 


1. Remember to open the Bluetooth mobile phone Oh, open the software will 
remind the user to open the Bluetooth. 


2. Then, as shown in the text, connect to Bluetooth devices, first scan paired 
bluetooth devices, otherwise cannot connect car. 


3 Match with the car, password is “1234”, have a try. This is the way you can 
come in. 


Wiring diagram; 


SAAL ID 8 184 3210 


S 
ADA A2 A3MAG 


Arduino Wi EPS nl Gn fe RE LEAEP: 


Ikke ok ak ok ok ok ole alek ol ak ok ok ok ale kok ale ak ok ok oke 


Hinclude <LiquidCrystal_I2C.h> /UÊ I2C-LCD1602 Wint AI PE 
Hinclude <Wire.h> WIE T2C HIE unsigned char 
Bluetooth val; UIEN E val LiquidCrystal_I2C 
led(0x27,16,2); IEN — DW 

#define Lpwm_pin 5 AEEA Hdefine 

Rpwm_pin 10 //A/EIE SE // int pinLB=2; 

UIER 2 MW ZEAÂ int pinLF=A; IE 

Fe 4 Hr Zei int pinRB=7; MIER 7 

Hil 1% 

int pinRF=8; sE 8 Mr A ni 


unsigned char Lpwm_val = 150; 
unsigned char Rpwm_val = 150; int 
Car_state=0; 

void M_Control_IO_config(void) 

{ 


pinMode(pinLB,OUTPUT); 4 JH A 
pinMode(pinLF,OUTPUT); #4 
pinMode(pinRB, OUTPUT); 1 HD 
pinMode(pinRF,OUTPUT); _ //_ Hil A 
pinMode(Lpwm_ pin, OUTPUT); // lx 11 (PWM) 

pinMode(Rpwm_pin, OUTPUT); // lx. 10 (PWM) 


} 
void Set Speed(unsigned char Left,unsigned char Right) 


{ 
analog Write(Lpwm._ pin,Left); 


oo A LB NN 


analog Write(Rpwm_pin,Right); 

} 

void advance)  // BiË 
{ 
digitalWrite(pinRB,‚LOW); // GERE 45) EF 
digital Write(pinRF,‚HIGH); 
digitalWrite(pinLB‚LOW); / (EISE 15) BIE 
digital Write(pinLF,HIGH); 


En 


Car_state = 1; show_state(); 
} 
void turnR() 1 ÊE bi) 
{ 
digitalWrite(pinRB,‚LOW); /MERSIË (4%) Ef 


digital Write(pinRF,‚HIGH); 
digitalWrite(pinLB,HIGH); 
digitalWrite(pinLF,HIGH); MEIS (An) BIE 
Car_state = 4; 
show_state(); _} 


voidturnL0) MACE di) 


{ 
digital Write(pinRB, HIGH); 


digitalWrite(pinRF,HIGH); MAENE CER) EIF 
digitalWrite(pinLB‚LOW); M{ENSEE A4) BF 
digitalWrite(pinLF, HIGH); Car state=3;, show _state(); 
} void stopp() 15 ik 
{ 


digitalWrite(pinRB,‚HIGH); digitalWrite(pinRF,HIGH) 


digitalWrite(pinLF, HIGH); Car state=5; show _state() 
void back() IIB 

{ 

digitalWrite(pinRB, HIGH); (MENSE (4%) Eif 
digitalWrite(pinRF‚LOW); _digitalWrite(pinLB,HIGH); 
MEE E45) BE _ digitalWrite(pinLF,LOW); 
Car state =2; show _state() ; 


} 


void show_state(void) 
{_ led.setCursor(0, 


1); 
switch(Car_state) 
{ 
case 1:led.print(* Go *); break; 
case 2:lcd.print(“Back *); break; 
case 3:Icd.print("Left "), break; 
case 4:led.print(“Right"); break; 


case 5:led.print(“stop "); 
break; 
default: 
break; 
} 
void LCD 1602_init(void) 
{ 
led.init0); //}ä 
delay(10); //4EF 


} 


10 ES led.backlight0); / 


KKT led.clear); MERA 
} 

void Bluetooth_Control() 

{ 


led.setCursor(O, 0); MERGE AT, À 
led.print(“BluetoothControl"); while(Bluetooth_val!="'E") 
{ 


> 


> 


digital Write(pinLB, HIGH); 
} 


IBE CH EE A EL, LD AEX HE 


J LiquidCrystal T2C.h Ef LCD WUR A 
F_ LCD1602 MIS 


BI, Wilke Eh 


if(Serial.available()) //1X— Ai) je HRH F5 tE BENE ATD EAN 


{ 
Bluetooth_val=Serial.read); MEE GA) H 
switch(Bluetooth_val) 


ml 


ET > 


Im 


N 


HIEMENRZA val; 


{ 

case '8':advance(); Serial.print(“\n Car GO ");//UP 
break; case '2': back();, Serial.print("\n Car back "); 
/lback break; case '4':turnL(); Serial.print(”\n Car 
Left"); //Left break; 

case '6:turnR(); Serial.print("\n Car Right "); //Right 
break; case '5':stopp(); Serial.print(”\n Car stop “"); //stop 
break; default: stopp0); break: 


} 
} 
} 
led.setCursor(0, 0): HEIEN IT, BI, 
led.print(* Wait Sigal"); stopp0; 
| 
void setup() 
{ 
LCD1602 init); 
M. Control_IO_config(); 
Set Speed(Lpwm_ val,Rpwm_ val); 
Serial.begin(9600); VAAG, HEA AAR AE. VEBRENIJ 9600 
led.setCursor(O, 0); MAIRE Ar, À A, WEA EH 
led.print(* Wait Sigal"); stopp0; 


} 

void loop() 

{ 

if(Serial.available()) //1X AAE} 8 RH ER AE B ENT EBK KTA EAN 
i 
Bluetooth_val=Serial.read(); 
if(Bluetooth_val=="B") Bluetooth_Control(); _ } 
delay(20); 
} 


12. Five in One (tracking, infared remote control, Bluetooth control, 


1602), Multifunction Program 


Wiring diagram: 


Ikke olie k ok ok ale okenk akk ok ok al ak akal akk ok oke 


Hinclude <LiquidCrystal_I2C.h> //{Ô I2C-LCD1602 Wi nf Ze 


Hinclude <Wire.h> Ia T2C HIP 
Hinclude <IRremote.h> WAELE AR HIE 
Hdefine RECV_PIN 12 UAE PE BENT AE H 5|E---12 IRrecv 


irrecv(RECV_PIN): UIEN TO AILINERE B--SIEIg 12 decode results 
results; UALINTEFE A8 SEND AF 

Hdefine IR_Go _ OxOOff629d // nú HE 

#fdefine IR Back OxOOffa857 ///m B 

#define IR_ Left OxOOfF22dd //Á 

Hdefine IR Right OxOOffc23d //45£% Hdefine 
IR Stop _OxOOffO2fd //5 1E 

#define IR ESC _OxOOffS2ad //FÎE HIE FS BEHEE 
#define IR Servo_L OxOOff6897 //NCHLAE HE 
#fdefine IR. Servo_R OxOOffbO4f ICH LE tE 


Pe 


#define IR Utr_Ran OxOOffO867 //EE 75 WU DE 
Hdefine IR. Speed _UP _OxOOff7a85// EEH JM 
#define IR Speed DOWN OxOOff3Ocf// ZE Jl JN 
#define IR_XunJi_ Mode OxOOff18e7///E EEEN 
#define IR_ BiZhang_Mode OxOOff4ab5/ EF IRK ok 
LLL 
#define SensorLeft 6/5 he ERS 51E 
#define SensorMiddle 9 //)EOO5 RRD HE Ta) RGS 51 IN define 
SensorRight 11 MEDED NN AE IR A8 51 unsigned char SL; 
IDEE NEI BER Á unsigned char SM; ji DErE (a EIKBER Á 
unsigned char SR; AEEA NE RBR Ás unsigned char 
old_SL,old_SM,old_SR;//X mi KIRIK, JHF 
int inputPin=A0; // FERRE ECHO to A0 int 
outputPin=Al; // BEW TRIG to Al unsigned 
char Bluetooth val; HENZE val 
LiquidCrystal_I2C led(Ox27,16,2); /5E U — AW ik 
#define Lpwm_pin 5 MAES 5E ELEK KH ENA #define 
Rpwm_pin 10 ZEE HH HI FALEN ENB int pinLB=2; 
NZERC HE rl HE il] EN LIK STAK INI int pinLF=4; ZERE Hs 
fill ELBE IN2 int pinRB=7; 1 ZERE py HS ill —— PELI 
ZK IN3 int pinRF=8; ZERCH al AE FEL INA 
unsigned char Lpwm_val = 150://BJ KAA SCIEFE NG 150 unsigned char 
Rpwm_ val = 150:// WIE CHEN 150 int Car_state=0; UZ 
FIEAF RA int servopin=3; WENKEN 9 BEBA ARCHES 
5% 
int myangle; TEN SAIEASE int pulsewidth; 17E HK 
WAE unsigned char DuoJiao=90;  HNESRBIURILIJ 90 FE, Hi 
1E Rij 
void Sensor_IO_Config)) HMG IO BIKERS, BEBA Arbin NN 
{ 
pinMode(SensorLeft, INPUT); pinMode(SensorMiddle, INPUT); 
pinMode(SensorRight, INPUT); 


wij 


} 
void Sensor _Scan(void) //& DNR HS 5 EEA PA IC 
{ 


SL = digitalRead(SensorLeft); 
SM = digitalRead(SensorMiddle); 
SR = digitalRead(SensorRight); 


} 
void Xunji_Mode(void) ///N EEK AET PAK 
{ 


unsigned long IR_ReadData; 


led.setCursor(O, 0); MICKIE AT, BI, Wilk Eh 
led.print("Xun Ji "); Show _V(Lpwm_ val); 


while((Bluetooth_val!="'E)&&(IR_ReadData!=IR_ESC)// EFS RIZ P #4” SEE, mi HE 
WE CE” SA, BHE SBE 

{_if(Serial.available())Bluetooth_val=Serial.read(); if 
(irrecv.decode( &results)) IR. ReadData = results. value; 
irrecv.resume(); 


Sensor_Scan(); 


i(SL==1&&SM==I &&SR==IDJ(SL== 1 &&SM==LE&SR==O)N(SL==O&K&SM==L&&SR==I) 
)advance(); 
if(SL==1 &&SM==O&E&SR==O)turnL0); if(SL==O&&SM==OEESR==Iturn RO); 
if(SL==O&&SM==0&&SR==0) 
{ 
if((old_SL==l&&old SM==0&&old SR==0)||(old_ SL==1l&&old SM==1 &&old SR==0)) 


{ 
while((SL==1 &&SM==1 &&SR==0)) 


{ 
Sensor_Scan(); _ turnL(); 
} 3 

else 


if((old_SL==0O&&old SM==0&&old SR==1)|[(old_ SL==O&&old SM==1 &&old SR==1)) 


{ 
while((SL==0&&SM==1 &&SR==1)) 


{ 
Sensor _Scan(); turnR0); 
} 
} 
} 
ifold_SL'=SL|[old_SM!=SM||old_SR!=SR) 
{old SL = SL; 
old_SM = SM; 
old SR = SR: } 
HARIEIET EDA, VERDE HEEN, PBE, 12E, 
led.clear(); 
led.setCursor(O, 0); MICK DLELER AT, BI, 


led.print(” Wait Signal *); stopp(); 

} 

void servopulse(int servopin,int myangle)// 7E X— {lik rf er % 

{ 

pulsewidth=(myangle* 1 1)+500;// 54 SA EREA Ig 500-2480 (7 Ik AAE 
digital Write(servopin, HIGH);//I8 FENLHE 1 FE B delayMicroseconds(pulsewidth);// ZEI} ik HE 
(Ei EJ Rb 

digital Write(servopin, LOW );//I4 NEIL EE 1 EEF EAK 

delay(20-pulsewidth/1000); 


} void Set servopulse(int 
set_val) 


{ 
for(int i=0zi<=10;i++) 1/45 Tr NENL EE HJF Da] LEE HE EAR E fi E 
servopulse(servopin,set_val);// 51 H k3F eg 


} 
void M_Control_IO_config(void) 


Ì 
pinMode(pinLB,OUTPUT); _/ Il A 


pinMode(pinLF,OUTPUT); #4 

pinMode(pinRB‚,OUTPUT); 1 HD Ar 

pinMode(pinRF,OUTPUT); _/ HA 

pinMode(Lpwm_ pin, OUTPUT); // Ïîl{x 11 (PWM) 
pinMode(Rpwm_pin, OUTPUT); // Ïfls 10 (PWM) 
} 

void Set_Speed(unsigned char Left,unsigned char Right)// 43E 4 5E PRL, 


{ 
analog Write(Lpwm_ pin,Left); 


oo A LB NN 


analog Write(Rpwm_pin,Right); 

} 

void advance() V/A: prin 
{ 

digital Write(pinRB‚LOW); 

digital Write(pinRF,HIGH); 

digitalWrite(pinLB‚LOW); 

digital Write(pinLF,HIGH); 

Car_state = 1; show_state(); 

} 

void turnR() LEES 
{ 
digitalWrite(pinRB,‚LOW); //ME RSE 
digital Write(pinRF,‚HIGH); 

digitalWrite(pinLB,HIGH); 
digitalWrite(pinLF,LOW); MERE rm) EF 
Car_state = 4; 

show_state(); _} 

void turnL() EE 
{ 
digital Write(pinRB, HIGH); 

digitalWrite(pinRE,LOW); MES CGR) BIE 
digitalWrite(pinLB‚LOW); MERE 46) IE 
digital Write(pinLF,HIGH); 

Car state =3; _show_state(); 

} 

void stopp() kalm 


{ 
digitalWrite(pinRB,‚HIGH); 


A 


AB) EE 


digital Write(pinRF,HIGH); 
digitalWrite(pinLB,HIGH); 
digitalWrite(pinLF‚HIGH); 
Car state =5; show _state(); 
} 
void back() IB 
{ 
digitalWrite(pinRB, HIGH); (MENSE (4%) if 
digitalWrite(pinRF‚LOW); _digitalWrite(pinLB,HIGH); 


MERE E45) EE _ digitalWrite(pinLF,LOW); 
Car state =2; show _state() ; } void 


show_state(void) 

{_ led.setCursor(0, 

Ĳ; 

switch(Car state) { 

case 1:led.print(* Go 

");Serial.print(” \r\n 

GO"); _ break; 
case 2:lcd.print(“Back ");Serial.print(” \r\n Back"); break; 
case 3:led.print(“Left ");Serial.print(® \r\n Left"); break; 
case 4:led.print(“Right");Serial.print(* \r\n Right"); 

break; case 5:led.print(“Stop ");Serial.print(” \r\n 

Stop”); break; default: break; } 


} 

void LCD1602_init(void) UI HALF ENE ea, LD ZEIL EEL 
{ 

led.initO; MAF LiquidCrystal_I2C.h Bij LCD HI kAAL eA 
delay(10); /%EIF 10 Bb Ied.backlight0); /JF LCD1602 (715 
MKS led.clear); MARIAE 


} 

void Show_V(unsigned char V) 

{ led.setCursor(1 1, 0); 

led.print("V= is 

led.setCursor(13, 0); 

led.print(V,DEC); 

Serial.print(”\n Speed = "); 
Serial.print(V,DEC); 

} 

void Show _DuoJiaolunsigned char Jiao) 

{ led.setCursor(6, 1); 

led.print("C= "): 

led.setCursor(8, ĳ),; 

led.print(Jiao, DEC); 


Serial.print(“\n JiaoDu = "); 
Serial.print(Jiao,DEC); 


void Bluetooth_Control0)// Hi SEREEN, 
{ 
led.setCursor(O, 0); MICK BEZER AT, BF, Hljet EK led.print("Blue_ctr 
") 
Show _V(Lpwm_ val); 
while(Bluetooth_ val !='E") 
{ 
if(Serial.available()) //iX A) HIORAIST ER AE A5 ETE HE B ot « 
{ 
Bluetooth_val=Serial.read); MEER GA) Ere, HIER val: 
switch(Bluetooth_val) 


{ 
case '7': if(DuoJiao<=180){ SENA 
DuoJiao+=10; 


Set_servopulse(DuoJiao); 


Show_DuoJiao(DuoJiao); } break; 
case '9': if(DuoJiao-10>=0){ IRENE 
DuoJiao-=10; 


Set_servopulse(DuoJiao); 
Show_DuoJiao(DuoJiao); } 
break; case '8':advance(); // 1] B break; 
case '2': back(); [Br break; 
case '4':turnL0); MA break; 
case '6':turnR(); //ÁE break; case 'S'sstoppO); MF break: 
case '3':if(Rpwm_val+10<=250&&Rpwm_val+10<=250){ // LIEK /N 


Lpwm_val+=10; Rpwm_ val+=10; 


Set _Speed(Lpwm_ val,Rpwm_ val); 

Show_V(Lpwm_ val); 

} break; case '1'if(Rpwm_ val-10>=0&&Rpwm_val- 
10>=0{ HEEM 

Lpwm_ val-=10; Rpwm_ val-=10; 


Set _Speed(Lpwm_ val,Rpwm._ val); 
Show _V(Lpwm_ val); 
} break; 
case 'O': Ultrasonic _Ranging(1); //5EE Dd 
break: default: stopp0); break: 


iengÖ 


} } 
UITERST PL EDE AES HELS CEN, PBE, (EL, 
led.clear(); 
led.setCursor(O, 0); HICARDLELER AT, BI, 


led.print(* Wait Signal "); stopp0; 
} 
void IR_Control(void) MEPS BREDE, BZT #4” SERIF, IB HER 


unsigned long Key; 
led.setCursor(0,0); ICT ETER AT, BA, Wiet Ehh 
led.print("IR_Ctr "); Show _V(Lpwm_ val); 
Show_DuoJiao(DuoJiao);// Wzn nij SEN 
while(Key!=IR ESC) 
{ 
if(irrecv.decode(&results)) //2X— ti) ZE FH RHID ET AE AE EU EURIE Mo AD o 
{ 
Key =results.value; _ // HEBE EE HE RHAEL Key 
switch(Key) { 
case IR_Servo_L: if(DuoJiao<=180){ HENZE bk 
DuoJiao+=10; 


Set_servopulse(DuoJiao); 


Show_DuoJiao(DuoJiao); } break; 
case IR_Servo_R: if(DuoJiao-10>=0{ HINCHE HE 
DuoJiao-=10; 
Set_servopulse(DuoJiao); Show_DuoJiao(DuoJiao); } 


break; 
case IR. Speed_UP:if(Rpwm_ val+10<=250&&Rpwm_val+10<=250){ // 4E JM 
Lpwm_ val+=10; Rpwm_ val+=10; 
Set _Speed(Lpwm_ val,Rpwm._ val); 
Show_V(Lpwm_ val); 
} break; 
case IR_ Speed _DOWN:if(Rpwm_val-10>=0O&&Rpwm_val-10>=0){ // ZEE Jol /N 
Lpwm_ val-=10; Rpwm_ val-=10; 
Set _Speed(Lpwm._ val,Rpwm_ val); 
Show _V(Lpwm_ val); } 
break; 
case IR_Utr_Ran: Ultrasonic_Ranging(1); ///8 75 He NEE break: 
case IR_XunJi_Mode:Xunji_Mode(); break; 
case IR _BiZhang Mode:Self_ Control); break; 
case IR_Go:advance(): //Bi break: 
case IR_Back: back); //m B 
break; case IR Left:turnL0); //A ft 
break; 
case IR Right:turnRO); / A 
break; case IR_Stop:stopp0); MAF 1E 
break; default: break; 
} 
irrecv.resume(); IBR AB LANE, A PME BEE UE 


F3 
led.clear(); 


led.setCursor(O, 0); ANARBEEZEN AT, BI, 
led.print(” Wait Signal "); stopp0); 

} 

void Self _Control(void// HE, Militie 

{_ int H; 


led.setCursor(O, 0); HACK DLEZER AT, BI, Wilk Eh 


led.print("Self. Ctr "), Show V(Lpwm_ val); 
while(Bluetooth_ val!='E") 
{ 
if(Serial.available()) //iX — A1) EHH RH B Tj GE 
Bluetooth_val=Serial.read(); MEE CHE) BORE, 
H = Ultrasonic_Ranging(l); if(H<25) 


{ stopp0); 
while(Ultrasonice_Ranging(1)<50) 
{ 
if(Ultrasonic_Ranging(1)<15) 
{ back(); 
delay(500); } 
else { 
turnL(); 
delay(1000); } 
} 
} advance(); 


} led.clear(); 

led.setCursor(O, 0); MICKIE AT, BI, 
Wait Signal "); 

stopp0); 
} 
int Ultrasonic_Ranging(unsigned char Mode)//8 FS Je | 
WN o 


{ 
int old distance; digitalWrite(outputPin, LOW); 


WEEBER Abr Ao 
HEEZE val; 


led.print(” 


Eri, MODE=l Hf, Wm, 


delayMiecroseconds(2); digital Write(outputPin, HIGH); // 


delayMieroseconds(10); _digitalWrite(outputPin, LOW); 


int 


distance = pulseIn(inputPin, HIGH); // GEE 5: USP HEZE li] 


distance= distance/58; // Transform pulse time to distance 
if(Mode==1){ led.setCursor(1 1, 1); led.print(“H= "); 
led.setCursor(13, 1); led. print(distance, DEC); 
Serial.print(\n H= "); Serial.print(distance, DEC); return 
distance; 

} 

else return distance; 
} void 
setup() 
{ 


pinMode(servopin, OUTPUT); // BENEN 1 Jd HA PE 


fb AS 


LCD1602_init0); 111602 HJ kik 
M_Control_IO_config(); //FENLPSRIER IO #45 
Set_Speed(Lpwm_val,Rpwm_ val); //BJ UBI BE VLIE 
Set_servopulse(DuoJiao); _ MNEU WIE Sensor_IO_Config(); 
UGEDAER IO WIbEM, irrecv.enableIRInO;: UIP de 
(5 _pinMode(inputPin, INPUT): MESI IO 
pinMode(outputPin, OUTPUT); MEW ERR IO 
Serial.begin(9600); WIENEN, HIA AAF IE BEKEN 
9600 
led.setCursor(O, 0); IEKE 0.0 Ied.print(” 


Wait Signal ");//lcd FTEUEGER _stopp0; Il 
Et 


} void 

loop() 

{ 

if(Serial.available()) //1X AAE} 8 RH ER AE ELT EBK HT EAN 
Bluetooth_val=Serial.read(); 
ifBluetooth_val=='W") Bluetooth_Control0:;// SE FEEKS CW” Jr, BENE HEE 

GEN 
if(Bluetooth_val=='S") Self Control); MH AEFBMAINE CS” Jr, HEN ETE PEEK 


== 


Ä 


if(Bluetooth_val=='"X") Xunji_ Model); HEESEN E CX” , BENEDEN 
} 
if (irrecv.decode(&results)) (// SUL AIEE _ if(results.value == IR_Stop )IR_Control); // 
BEPA P “OK” BEMIND, HEN EPS HE PE it EN 
irrecv.resume(); MIER AR LTLANEE, Jy PEEL IE 4 
} _delay(10); 


